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^ . / 'The Qse of the 't)ehavioral fcien^e principle of . 

contingepcT in several approaches to teaching heginnirg reading ir . 
di^ussed in this paper. The failure tc provide a contingent 
relationship bet veen the given reading skill and stadent snccessin 
deaon^rarting the skill. can lead to repeated apparent foccesses' 
^rith<$^Qt the stadent actnally Manifesting the skill. Btegoentlj, 
errorless progressions (shaping behavicr) are need to establish t 
heavily caed or prospted behavioral aanifestations different from the 
desired terainal behavior: the cues are then gradaally^ laded. 
Alternatively, a progression in coapleiity- along the targeted 
behavior can be designed. Approaches tc^beginning reading differ 
principally in the natare of the progression used. Ike exasples that 
are. given indicate that progression in thm target behavior is osoally 
the Bost effective approach. Bence, basic research ca errorless 
learning provides a frasevofk for an inforacd jndgsent cn the* 
relative scrits.of different approaches to. beginning reading. 
(DiscQSsion that followed the present at^ion of the paper i-e incloded.) 
(Aathor/BL) 
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Analysis of Behavior in Reading Instfupticn 
James G. Holland 
University of Pittsburgh • • * 

My aim, in this paper is to illustrate the usefulness of the 
experimental atlalysj^s of behavior to the design of reading in- 
struction. From the perspective of the analysis of behavior, all 
instruction, including instruction in "reading, consists of ar'- 
ranging sequences of contingencies, ' tach contingency has three 
parts (a) some material is presented to\the student; (b) the 
student interacts with the material; and (c) the interaction has 
« consequence, frequently a reinforcing cof.sequence . By concen- 
Crating on this deceptively simple concept of "contingency," I 
hope to demonstrate that its implications, reach far beyond the^ 
•*behavioral-copy-editing" level to providing a new basis for con- 
trasting the modus operandi of several approaches to teaching 
Initial reading. 

» 

When contingencies are effectively designed, the material 
presented is appropriate , to the student's current level of /Achieve 
ment in the subject, the interaction is a behavior that takes the 
learner another step toward oast^y, and the consequence rein- 
forces the desired, newly emitted behavior. Instructional mate- 
rials can fail to establish effective contingencies either by 
providing inappropriate cues that allow thfe correct answers to be 
•ehieved by trivial student behaviors, or by eliciting behaviors 

* • • 

• 719 ~^ ■ ' 



9 , 

Analysis of Behavipr in Reading ^Instruccio: 

720 

only superficially related to aastery. Both problems can be 
Illustrated in re'lation to reading instructton. I will begin 
with the first and probably the. most co=3r.on- -inappropriate cue- 
ing. 

Inappropriate Response Contingenoies - 
Usually in an ins tiTuctionai sicuat^on only a snail part of 
the student's activity is public and observable by the teacher-- 
a question is answered about material the student has read, or 
«p answer is written to a probl&n in the lesson caterial. The 

' student's final publi-c perf omancO^ould depend upon'the cor- 
rect execution of the private act- -a correct answer should in- 
dicate that the naterial has been read or the problen worked 
out. Over-cueing or inappropriate cueing Enables t-he student 
to respond correctly without having actually perfortned the task 

^hat the lesson was intended to evoke. For example, when a 
teacher has students "read" .aloud .together , some- chil^dren will 
respond on the basi? of cues provided by other students rather 
than on the basis of the printed text. Such responses are "nis- 
cued." The importance of iftstiring appropriate response con-, • 
tlngencies is of ten.unBerestiaatSd because of the apparent iia- 
probability of • controlling- a^child's behavior by veigt; subtle 
inappropriate cues. Psychology's' famous "horse" story is an 
Illustration of how, given' proper training coflditions , behavior ' 
can be controlled by inappropriate stimuli so subtle that even 
,the source of the ques, the horse's trainer, was riot aware of, 
giving them. 
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Many students of general psychology are familiar vich the 
. st6ry of Clever fians, the tcsarka~bly intelligent Russian trot- 
ting hor^'e, who had (in the hands of an extrer.oiy skillful • 
teacher). -der-onstratied -an ability to' count, perfpm arithmetic 
problems, cor-prehcnd ccT.plex question?', spell, and even read 
j(Pfungst, 1911). Unfortunat:.ely , Hans could not tall? so hfe 
would manifest these skills by head s^.aking, and pointing,^ or 
by 'tapping out nurierical answers ,with a hoof.. In demonstrating- 
his ability to read, a series of words Cin (Terr^an yet) were 
placed before hini and he would point with his nose to the cor- 
rect words. Hans's teacher, the remarkable Herr von Osten, 
used friendly encouragement and rewards in the form o4 bread 
or carrots. He worked entirely without aversive consequences-- 
and this in 1904 while Skinner was but an infant in rural east- 
em Pennsylvania! 

The first group of scientists evaluating Han^-was quite 
taken in. A second group discovered that Hans could solve 
problems only with ^n informed audience. For example, if per- 
sons giving the question did not thenrs^lves know' the answer,. 
Hans was unable to solve it,» and, in a more revealing instance, 
if the audience and Hans were given different questions, Hans 
answered the question put to the audience. Hans had learned 
to respond to subtle cues from the audience. To determine 
whether or nof Hans could read correctly, the audience had to 
identify the position of the correct word and then watch Hans 
-Bake his choice. In doing so, the audience gave Hans the cues 
^tTneeded to get his carrots. Ypejjcrr von Osten hlrasclf 
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believed that he had trained Hans to perform, on an intellectlial 
^Icvel equal to normar thirteen- to fourteen-year-old ,chil4ren. 

Indeed Herr vo^a Ostcn had used a 'careful training sequence. 

' On" the targeted skills he began with an ?xtrenely siniplifi^d 

> ' ' ' ' • ' i 

subject inatter.. . For cxariple^ in X'eaching Hans to "read," he 

first taught HaYis- to indicate a single vord, then one of a ' 
^ pair of words. He physically gaidlsd the earliest responses, - 
then indicated the^ vith gross physical riotions and^then core 
subtle signs. He was always ready with carrots and bread at 
the'infetant that his student- followed his- lead. Two progres- 
sions were present In this training procedure--the targeted 
tasks increased in coziplexiLy and, at the saiSe Cice^ ' the ex- 
traneous cue of physical guidance, jestefing, etc., decreased 
gradually Until the trainer himself was- unaware that he was 

still providing ^ues. Unfortunately, the targeted cue', the 

^ ^ ' * * 

text itself; never, gairved control. The fading stimuli, which 

were not completely removed until the revealing experiments 

\were performed^ continued to control. 

The lesson of Clever Hans h3s been difficult to learn. 
At the 1975 APA convention an experiment was described in 
which a severely retarded girl was taught a sight vocabulary 
of 54 words or phrases (Rosenbjiura & Breiling, Note 1). The 
reading material appeared on individual cue cards 'and in- 
cluded such phrases as ''point to the car" or "point to the 

^ Mn smiling," The girl responded by pointing to orie of sev- 
eral pictures oh cards laid out on the tabli before \hcr. .Dur- 
ing tt'alning,. if she^was correct she was praised and\given 
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candy. .If incorrect, the^^^perir.enter read the instruction 
aloud himself and codel^d the behavior for the subject. After 
a p^use the card was presented again and the student prcn^pted \ 
to do what the card said, IT necessary the sObject was phy- 
sicaLly guided through the behavior/ Laming appeared to be 
amazingly rapid--a£ter only eight' 15-20 .ninute training sessions 
the severely retarded subject was close to 1007* correct. 

The experimenters were mainly interested in identifying 
vhat reinforcing aspects of the situation .were important. 
Candy was first eliriinated and various attempts cade to obscure 
the face of the cxp^ririenter . But none of these efforts had 
more tb^an a minor disruptive eSf^ct on perforTnance until a pro-^ 
jcctor was used to present the cues and the experidenter left 
the rooa tc observe through a one-way tnirror. Perfornance 
then disintegrated to between lOZ and 357* correct on various . 
.sessions. It seems to me that the g;host of Clever Hans haunts 
this experiment. 

When both Ctever Hans,' and a severely reCiwr^ed child can 
convince peqple especially attuned to the misuse of cues that 
they are ''reading/" can we possibly be surprised by the whole- 
sale failure. in maintaining appropriate response contingencies 
ih th6 traditional classroom? John Holt, a leading author in 
the educational protest literature/ provides many examples 
from classrooms of children usirig inappropriate cues--cues 
which circumvent the to-be-learned skill.' In one instance^ 
he describes a classroom in which the teacher was performing 
A drill on the blackboard designed to teach the identification 
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• of nouns', adjectives,' and verbs. - She arranged three c,ol'j:ms 
V .on tKe blackboard, one for ' each -category , and as she 'said each • 
' word she asked' a .child in which colur,n it: belonged. 'As Holt 

f • - • • 

describes it: , * ' ^ • 

the percentage of hits yas remarkably highj^ especia-lly 
^since it vas clear to r.e frcn: the way the children were 
talking and a.cting that they hadn't a notion of what- 
Noups, Adjectives, and -Verbs were'. Finally one child 

said, "Miss _f , you shouldn't point to the answer 

each time?." The teacher was' surprised, and aV^ed what 
she taeant. The child -said, "Veil, ycu don't exactly 
point, but you kind of stand next Co the answer." 
This was no clearer, since the teacher had been stand-.- . 
Ing still. But after a while, as the class went oA, I 
thought I saw what the girl r.eant. Since the teacher' ^ 
wrote each word down in its proper column, she was, 
in a way, getting herself ready to write, pointing her- 
• self at the place where she would soon be "writing. Froa 
the-' angle of her body to the blackboard the children" 
picked up. a subtle clue to the -correct answer CHolt, 
. 196A, p. H). ^ 

As though this were not . sufficient , this teacher k.ept 
the three colunms approximately- equal in length. Thus, the 
first word after phe columns ^ame into balance might be a 
blind quess, but for the next there would be one chance in 
two to get it right, and for the Vinal word the correct coluim 
vat a dead give away. ^ . ; g ... 
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Ho)Lc describes cany .-such failures to assure a contingent 
relation between correct, perforrr.ance and actual aastery in the 
classropn. It s6es^ likely that r.ost of us can think of a host ' 
of exacples fron our ovn experience. The new educational tech- 
nology should help the teachet who^ is, frankly, faced with an 
alDOSt i^possisle task. • Indeed it does help, but even with - . 

technology and with theory-inspired design, there are ptobleTns 

. % , ■ - , • • •• 

of inappropriate contingencies. 

0. K'. Moore's Talkir.^ Tvoevriter .' One technologically 
based effort in^^eading instruction received considerable pop- 
ular attention in the "i960' s, spurred by a fila report jhowing^ 
a few children learnir.g to read using a "Talking Typewriter" 
(Moore & Anderson,' 1969), In the filn, 0. K, Moore ' s*" daughter 
and a few other children, under careful adult guidance^ use an ■ 
electric typewriter. Early in training as the child strikes 
a key the adult says its letter name. Later the adult approxi- 
mates the phonic sound as a key is struck. Next a projector 
presents letters and the child matches the letter .by- striking 
the^^ppropriate key. The adult operates a hand switch to cut 
off the power should the child begin to strike an- inappropriate 
key. When the appropriate kpy is struck the adult pronounces 
the phonece. Later the projector presents whole words and 
Still later, sentences. . The adult continues Co use, the hand 
#witch to cut off power before inappropriate keys are struck 
•and to pronounce the individual phpKctaes and the completed word. 
The .entertaining filmed report gives the impression of well- 
. designed contingencies in a progression of tasks that result 
In reading. B 
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■Unfortunately, the film is not. sufficiently • detailed to 
* ' • * ■ . . . ■ ■■ 

.pe^rxDifc'one to ascertain precisely what elcment-s of the described 

procejdures are effective pn. whether, there are- other, perhaps 

utirec-ognized, roles played by the adult, ^erx the "talking ■. 

typewriter" was fully aiitcxated, j.t became possible to e;xaaine 

cV^efully the effects of the procedures and contingencies.. 

Automated e'quipr^ent, prepared bv Edison Responsive Environment, 

•produces leftgr^^names br 4pprop-riate phonemes automatically a:s/ 
•a key is struck* ' Wh^ the child is to match a projected letter, 

"Inappropriate keys are locked permitting only the designated 
key to operate. -Richardson and McSweeney (1970) then set about 
the task' of experimentally evaluating the ^'talking typewriter 
procedures, and found the results most unimpressive. In^nal- ^ 
yzing th6 failure of these procedure s^ Richardson and McSwe^ney 
noted that iti the initial free exploration days when a press 

A; 

on any key produces the appropt^i^ate sound, there is, in.^fact, 
• r} • ' 

absoluDeljr no contingent- relationship between the keyboard let- 

•* » ^ - * • 

ter and the spoken sound so far as tlfie child is concerned. The 

child does not need to 'look at the letter nor attend, to the 
produced sounds even though this phase is supposed to- teach 
letter-sound associatljnis . Thus, ©any children fail to learn 
these associations.'-^ 

In th^ later phase, when the child is shown words or let- 
ters, and is to type corr^spojiding- letters, the automated key- 
board .locks all incorrect letters. The chiLci i;ieeci merely hunt 
anong the keys to find the unlocked one and, in time*, type a» 
perfect message wlthoup attending to t*ht visual display, th^ 
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"^Tji^ers on Che keys, or the sounds produced in scrikins the keys. 
If a. child has cocpleted Che first p*hase without learni^ig letter- 

T 

I • =' ' " . ' . 

'sound as-sociatiions , it isx especially likely that he or she will • 
comtinue. to performs in, this non-reading way. And that child < 
will continue to succeed! Nothing In this "advanced" phase * 

« assures . that the child will attend to any graphene-phone^.e as,-' ' 
sotiation. Clever Hans lives in the age of technology. 

• • • » • 

Teaching Early Tleadin^ ^'Zrrorlessly'* 

Thus far I hai7fe focused on problems in assuring appropriate 
' ' , ' ^ 

response contingencies., YetT^one could d^ign itetzs whose cor- 
rect solution indicated appropriate learner behavior, but which 
.the intended learners sinply could not solve. Although such^ 
items' assure appropriate response contingencies for correct 
answers, they are inadeqqate'^as teaching items. Good materials 

^ insure that. the children can successfully perform the behaviors 
called for by devising^ a careful progression in- task complexfty. 

To devise appropriate - progressions in task complexity, vfle 
must undertake a behavioral analysis of the to-be-learned task 
and of the ^entry^^behavior of the learner. As a first step, 
reading inigHt be analyz^d^as follows. Competent readers rec-* 
pgnize a la^rge nirnber of words, ^nd have vocal or subvoca'l be- * 
havibrs" under control of whole words or phra«s such that; t;heir.' 

' rate ot reading is far coo fast for single graphemes and pho-, 
neines to bfe functionally serving as stimuli. In contrast, non- • 
reading children may have substiiixtial'^speaking and listening . 
vocabuliiry but they do not yet have tftese responses '/under ' control 
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"•.of textual stimuli'. Childreh/le'arning to read* arc confronted, ♦ • 
\ then, i^ith clusters of visual forms that are highly similar to 
'pne 'another^ Yet these alriost identi^cal forms were arranged 
by th^ writer in respons-e to this CTquence of sounds in which 
the individual ,unit-s or characters are cpntr'ollecl by 'a 'cor- - 
• ^responding"^ sounds ' For skilled readers^ the resulting Sequence 
'^-controls "their vocal . (or subvocai) behavior so that, they will * 
say the word or phrase that^the writer said. Vh^n confronting 
an unfamili&r cluster >ot eharacters', 'the reader can *fall back 
on. re^pondirl^' to a smaller unit than the total word by erni^tting 
the sounds cc^ntrolled' by ' groups of ^syllables or, on , rare oc- 
* carsions, evenj by the individual graphemes. This s^kfll (respond- 

ing to a new /combination • of letter ^orms to produce the* sounds 
'^ similar to thosje produced by 'the auth6r) is so uniformly> d^- 
^ veldped throughout the literate population that a single au- 
thor itiay generate, a' completely new vord and ^have it quickly be- 
couie a part of . everyone' s reading vocabulary. - Consider, for 
^ample, the* word snafu . , • • ' ~- ' ' 

•And '''snafu" might be the re^spqnse of the hep^ English- 

speaking -child on -first discovering that many identical printed 

* * 
letter forms, in the context of other letters must control' 

different sounds (such as long and short vowels) and that many * 

'different letter forms'^control the same sounds (c or k for /k/) . 

The reading teacher^ then, has the task of getting' the nonreader 

both to read % large number gf .words without resorting to smaljler 

unit. d^c6dii)g and to decipher new words despite the lack 9f a ' 

.simple phbncme^grapKerae correspondence in. English. Th6 eariy 

" ■ '• . • . 12 • • • ■ 
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tasks must be manageable by the child and*, at the same tine, 
must progress toward th« targeted behavior oT the proficient 
reader. The hotly debated issues among; loo*-say, ' phonics , 
and' linguistic appro^hes are' fundamentally debates on what 
form of early s^eps are b'oth- managea^^^^ the child and use- ^ - 
ful'in progressing toward prof ici JJJ|P^^!ng . I, propose at 
this poilit to describe some basic 'Endings from the- experimental 
'analysis of*behavi*or whi-ch bear on these issues with the h^p>\^ 
of suggesting' a theoretical rationale usfeful both in d^iding^' 
among approacjies and in sharpening ^the execution of. particular 
approaches. The first illu^ratipn' of the^ usefulness of basic 
research findings- in th^design of reading instruct^ion involves 
a relatively mino^ matter in sequencing. . 

Why b'efein with/ the alphabet ? ' - Chall (1967) concludes chat 
teaching either letter names phonic values is^ necessary be- 
fore beginning reading ihstr«ction. The basic dperant litera- 
ture provides a ratiotjale ' for th^e usefulness of early ^phabet - 
training intone of the b^st knotm and mftst fundamental findings, 
the pfienoc^nori of sti^tuTus generalization . In the. typical de- 
ndnstration, a given ppiut'on a stimulus dimension (for example, 
a particular wavelengt);^of light) is the occasion on which a 
reia?onse ^ilj«be interalttenCly reinforced and, as a cons^equence' 
future pr^entations of th^ wavelength result in responding. 
During ;a/ later test phase, otherv points along Che stimulus di- 
mension are presented. These too will restjlt in some rcspond- 

' -I 

Ing. For example, if the test color is fairly close in the 
•pectrum to the orginal trained color, it will evoke cdmosc as - 

V : ..i3 
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much rcspondini^ as Che original stimulus. The frequency of 

'- * * »■ . . • 

responding decreases with the .distance from the trained stimulus, ^ 

• but a sizable amountr of responding is evoked h.y stimuli that 
4^ considerable distance away. «(?re precise dif ferentia,tion 
of the stimulus' dimension results when ^responding -to, one stimu- 
lus is reinforced while responses to other stimuli eveji quite 
clo^e' to it are wnreinfoteed, "or when -each Sstimulus is trained 
^ to a particular respon&e (Nevin, 1973)'. 

• * « * 

Letter foifms are- quite similar to one another.- In fact, 

< 

^ we might say "all letter forms look alike to us" until we have 
become personally acquainted, for^xample, by being on a first- 
name basis with them. Until some diffential response such as 

V ^ 

I 

the letter name is learned, the child rwould be expected to show 
stimulus general izatioft^or letter forms b.y responding to dif- 

f 

ieirent letters as though they are the same. Although critics 
of teaching letter naming are correct 'in contending that the 
act of naming letters is not actually a part of reading, dif- 
. fcrcntially .responding to letter shapes is a basic part of 
nature reading. ^ 

" Errorless" learning research and a comparison of three 
early reading techniques . The ba'sic operant .literature also ^ 
.has something to contribute byway of rationale concerning some 
contrasting approaches to providing a suitable series of /learn- 
li^. tasks that introduce the novice to reading. Skinner's 
earliest work emphasized the gradual shaping of a new skill and, 
hence» what has been called "errorless learning.". Reading cur- 
^ tlculum approaches have always had some form of progression; to 
\ have started with the complete rcj^ng task of the mature reader 
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would be folly.' Bjut what' is asked of the beginner and^hcw do 

the early tasks relate, to later proficiencies? These ^re the ^ ' 
Issues which divide contesting approaches and to these issues, 
I telieve, recent basic research on errorless learning relates^ 
This j£search has been attempting to detern:ine the conditions' 
necessary for attaining new discriminative contro-1 errorlessly 
. (Sldman "& Stoddard, 1967; Terrace, 1963; Touchette, 1968). Er- 
rorless sequences '^re tisually successful when the progression- 
is from a prominent ' stimulus to a mc^re subtle stimulus- along 
the same dimension. In fact* a simple gradual progression on 
the same stimulus dimension can easily carry control to the ,. . 

limit of sfensory capacity. For example. Clever Hans's trainer 
prominently signalled the correct response with gross gestures 
early* in training and later, unknown to the trainer, maintained 
very subtle physical' signalling. ^ • 

» A'protrlem arises when there is no means of establishing 
initial control on the relevant 'stimulus dimension. Ar common ' 

solution involves pairing the target stimulus with an irrele- 

. ■. . .•■•/,-"' 

vant. but highly prominent, stimulus which can initially conj-t 
tfol the response. In Clever Hans's ca^e, the physical gfes- 
tuTlng cues were supposed to be "faded out until Hans was uniler 
exclusive control of textual stimuli.. As we h3Ve seen» when 
the fading stimuli' were indeecl completely Removed it was shown 
that textual stimuli had never gainfed control. This fading 
cue technique, 'common in the lab9ra't:ory and instructional de- 
•ign, Is frequently called a "transfer of, stimulus control." 
Unfortunately, the technique Is unpredictable--sometlm6s It 
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»orks, other times does not. Instructional designers often 
find that developing ^ successful fading series involves a te- 
dious trial and error proc edure . Occasionally , when forinatij££_ 



•valuation of instructional design is weak or absent, an un- 
successful fading series nay survive to haunt users of the 
finis hexi- curriculiim materials. Basic research on fading cues 
recently! cofiiplated at the Learning Research and Developnent 

t - • . 

Center "by Judith Doran (1975) offers designers sone ^guidelines 
for develpping.-successful fading series, and also offerX.a ra- 

tionale' for choosing aaong several techniques of beginning \ 

"... •* 

reading instruction. 

I>oran (1975) reasoned that during a fading sequence, the 
fading/sticwlus and the target stimulus comprise a compound 
' stimulus srimiliir to the situations often studied in selective 
attention. Initially, only the fading stimulus controls t^e 
response. She argues that the criterion stimulus will gain 
control g^t the ,end of training only i'f it hegins' to share con- 
.trpl wtth"" the fading stimulus sometime during the fading se- 
quence. This shared control should happen consistently only 
•when the trarget stimulus itself is sufficiently prominent that 
the subject can begin to use It early in the fading series. If 
%o€h^c\ies do not share control well before the fading stimulus 
has been completely removed,^ the sequence will essentially train 
finer and fpler discriminations of the irrelevant cue stimulus. 

Bj Doran's experiment, children acquired a size discrimina- 
tion f(^r circlcHi projected successively on a single transillumi- 
jMted kiy (see Figure 1). The positive stimulus (S***) jwt^ always 
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ii brightly^ illuminated 14 era -diameter circle. .The child responded 



Insert Figure 1 about here 

A 

by pressing, the ^illur.inated key. On S trials, 'responding was 

intermittently reinforced. 

1 *-The ntgativ^ stimulus (S" ) was a.smalle^ circle. On S*"' 

trials, responding was never reinforced, Djjring training, *a* 

fading stimulus or irrelevant cue was superimposed on the S~ 

circle. In this instance, the fading series >egan with as 

a *comJ)letely dark k-ey to which children did not respond, and 

gradually over a series of trials, the was brought ujS to - 

-full brightness. Thus, the prominent irrelevajit cue vas bright- 

ne&s, and the target discrimination was circle size. 

There werjeHbhree different problem difficulties involving 

thrjee negative stimuli (S" ) of different sines. In ill problems 

the S"*"' was a 14 mm diameter -circle. In problem A, the simplest 

probl^em^ the ^circle diameter wais 5 mm, easily discriminable 

from. S"*", In the intermediate problem's the S" circle diameter 

was ID mm, and' in che^ifficult problem C, 12 mm. Since 

and were never present simultaneously , a 2 ffica difference 

in diameter was a very difficult discrimination. 

After each block of ten trials, two probe stimuli were 
« « 

used to identify which element of the -compound stimulus con- 
trolled responding (Fig, 1). One probe was the current S* 
circle size, but at full brightness; the companion probe was 
the circle size, but at 'the brightness appropriate to that 
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point in the S' fading series^ If the subje,ct responded to the • 
smaller", fully bright circle, but not to the large, dicsner circle, 
^responding was controlled by the irrelevant fadirig cue , brightness , 
alone. If the subject did not r<{spond to either probe, dual -con- 
trol was indicated since, neither size nor brightness alone was 
sufficient to evoke a response. Responding to the large, dinner 
circle but not to th^ snail, bright circle indicated control by 
size alone. Finally, if the subj ecf responded to both probes, 
neither stimulus was controlling the' response^ a condition which 
ordinarily prevailed when the subject was responding to all S '.^ 
In training as well. 

Figure 2 shows data" for fivq subjects on the r,ost difficult 



Insert Figiijre 2 about here- 



of the size discrininations (Problem C) on four successive 

daily sessions (C: through C^). The data are as individual 

c 

records for each of the^childreri in each of the sessions.' They 

" * " 

are plots of trials on which errors occurred. The horizontal 
, lines in Cl>c first three or four blocks of trials indicate tha.t 
|»erfonnance was totally error frjee. The stairstep effect in the- 
final blocks indicates that as the brightness cue became too 
difficult and finally impossibU to use, errors occurred in the 
form of responding to the S" . Typically, in the early trials 
consistent control by brightness is indicated by the first, ^sec- 
ond, and third probes,^ followed by control by neither for the 
Ismrtb and fifth probes. In the final and criterion phase. 
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without a brightness cue, there a're extensive errors, 

« 

* ■ The c«oditions represented here are analogous to. those 
«eea'in ciirriculua ciaterials' ir^i which a prominent irrelevant 
cue is -used to assure initial correct responding, and the ir^ 
relevant cue then gradually faded out. When there is no "^con- 
tingent relationship for atten^ng to the target dimension and 
little likelihood that it will enter i;^to^ controlling rela- 
tionship because of its relative lack of prominence, the fading 
..sequence will frequently fail to assure the desired final per- . 
f orcanc^ . ♦ " 

■ In the second "condition in Doran'^ study, children first 
learned the easiest of t-he three discrininapions ••(Problen A) , t 

'4 

then the intermediate jone (Problea 3) and finally the -tnost. dif - 
•ficult (Problem C) . This sequence involved a progression on 
the reliant target <ii=esion, circle size.'froa easiest Prob- 
lem A to the difficult Problem C. In each individual problem, 
however, the brightness fading series illustrated in Figure 1 
was ij^ed. It is apparent from the data presented in Figure 3 



Insert Figure. 3 about here 
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that the^e^ive subjects collectively made very few errors in 
learning, and only one of the subjects, Ara, Showed any errors 
in the criterion phase of the difficult problea. Typically, 
before the-^riterion phase of ea.ch problera was presented ^srobes^ 
tndlca ted* Either control by size or, iaor6 often, dual control 
by siz© and' brightness. 

. \ ■ 19. M .. 
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Because of the. striking difference in size ben.;een S and 
S -in Problem A, brightness fading was successful. Having ^got- : 

* ten size to control responding inv^ne problen, it was easy to 
establish it in ^successively nore difficult problens. Apparen-tly, 
then, a progression\ on the target dimension maintains attention 
to the relevant stir.ulus ' and assures success. Relying on fading 
an irrelevant cue dinensio'b is a questionable practice which, 
when it ciist.be used, sba^d be paired withv^a particularly 
salient targ^eted stir*ulus which can then fyrther 'progress 
toward an increasingly^ subtle criterion discrimination. 

Stepping Stcnes to Reading . As I indicated earlier, ap- 
proaches to establishing a useful progression in the teaching 
of reading differ in ways relevant to the Doran study. The 
\niique feature in a reading curricttlun prepared at the Learning 
Research and Development Centfer called Stepping Stories to Reading 
(Kjeldergaard, Gla^ser, and Frankenstein, 1973) is i^ts use of color 
to code the various graphenes. A given color is associated with 
a single phoneme even though the phoneme is represented by various 
graphemes. For example, purple was used for the /if sound in 
high , ki^te, and fb^^. Moreover, when a given letter form is as-, 
sociated with difk^ rent phonemes, the color coding functions to 
distinguish them. For example, in ki^te, kit, and flr^ the letter 
•*l*Vwdul<J be printed in purple, red, 'or dark grrtn respectively. 
A total of 11 colors were ua^d, but vocabulary was choosen so 

• that no page had more than 'five colors. Here then is a reading 

• * ^ 'i 

program chat has as its. ma^r feature the use of quite proainent \^ 
f«ding stimuli irrolevant to the targeted stimuli of letter-form 

20 ; 
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dl»crininations,! spelling patterns, and (^ontcxt.. Findings from 

the Doran study "-would predict some diffibulcy with this approach 

An experimental' evaluation of- Stepping Stones to Reading: 

was carried out .by Helen Poop (1972) and sc=e of her results I 

} • ■ * - . •' • 

find cocipatible with the suggestion that, this fading technique 

. * . - ■ 

might be ineffective. Ker study not only «valuat^d thestan- • 
dard version of the progran, but had another group usfi a '^re- 
duced color version"- which dropped the color -coding ^.ore quickly 
Tfie version '*;hich dropped the color coding r:ore quickly gave 
superior posttest results. This superiority of the, faster fad- 
ing held AS well for a "low readiness" group. that the investi- 
gator had thought might need the noSf " color procptisig. They did 
not, possibly because the color pronpting was not helping. It 
is unfortunate that no version was tried that had no^ color cod- 
ing. We canno't conclude fros this study that color coding' was 
no h^lp at all, but the basic data from Doran study raises 
this suspicion, and there is no evidence ^o dispell it. 

Modified alphabet .*' Another wa^^'to attain consistent cor- ■ 
r-espqndence between graphemes and phonemes in early reading is 
to mociify the alphabet so that t-he printed forms are in a <more 
or less) one-to-one relationship with English phonemes. ' Dia- ■ 
critical markings are among the most common and lea^t extreme 
of these mcdificatioiys,, but one which .has caygMt mosst attention 
been Sir Jaines Pitman's Initial Teaohing Alphabet (ITA) con- 
•iatlpg o4^A4 c^racters, eacK having a single phonemic^ value . 



21 
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Insert Figure 4 About here 



In the beginning stage of reading instruction all materials are 
printed -in the ITA characters illustrated in Figure 4. Later, 
after the children caster reading this alphabet, they switch to 
jthe standard alphabet. 

To translate this into the lanaj3l||e of 'the Doran experiment, 
the* ITA is a set of initially controlling stimuli ("fading stimuli") 
and the standard' alphabet foras are. "target stimuli." Unlike 
the color-coding approach, the ITA bears sone relevance to the 
targeted standard alphabet. First, the characters of the stan- 
dard alphat^t also are included in the ITA, although there they 
represent only one ^phonetn* . Many of the new forms created for 
the ITA also bear a reasonable resenblance ^to the standard foms 
which mus^ eventually control the child's responding, although 
other ITA forms ^re quite different. 

Si^ce the c^ld does start reading In ITA by discriminating 
,0™. joee of vhich „e close approxl^dons co .he standard 
alphabet, the ITA- approach should be less subject to. problems 
of fading on an Irrelevant dimension than a color-coding, method. 
However. ITA does flot^seem to be aft ideal fadirjg series even so. 

Here. ai. with experiments on the^ color-coding approach, one 
adght wish for more help from the evaluation data, "but uhfortu- ' 
nately. here too the data are not sufficient to settle the point. 
Deling' (l'964a. 1964b) has shown that ITA is mofc easily, learned 
than the standard alphabet, and ha^ also reported better word rec-^ 
ogniclon a half-year after transfer to the standard alphabet for 

■ • 
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ITA children than for children trained initially on the standard 
alphabet. However, Chall .(1967) l^l€nrlfi€S"^onre- pro bl feds "with 
these data, such as omitting to report the makeup of 'the classes 
Qr to mention controlling for ti=e spent in heading instruction. 
Most significantly. sh4 points out that the ITA group started 
phonics work "a good deal earlier" thart pontrols. She concludes: 

■ i 

So far, the experimental evidenceVis still too 
limited'to allow definite" conclusions about the 
long-term advantages (and disadvantages) of using 
a modified alphabet. That ITA has its share of 
failurc^'.we know from a paper .[of] Sir Janes Pitr.an. . . . 
We also can infer some lack of . success^rbm Downing 's 
repcflrt (196Ab) revealing that after two yiears, 15 
'..,per^[^ of ITA-trained children had not yet been 
^an^fei^ed to [standard alphabet] (Chall, 1967, 

• p. 124). . * 

'This hint of difficulty in switching to a standard alphabet is 
sv^estive of a deficiency in the "fading series." 

Bloomfield's linguistic approach . One early reading ap- 

proa'ch is exemplary in Using a progression on a relevant dinen- 

glon and thus icj having the child perform from the beginning in 

' < .. . 

terms of the stimuli that are to\$ontrol' final "skilled perfor- 

■ance.. Bloomfield and Bamhart's (1961) Let'g Read is an ialpha- 
bet'ic approach to English. Bloomfield analyzes reading as "pro- 
ducing the phonemes o£ one's language when one sees written marks 
which conventionally represent these phonemes" (Bloomfield & 

23 



Analysis of Bj^yior tn Reading Instruct! 

740' 



Bamhart, 1961, p. 26)-. But early phoneme -grapheme correspoTi- 



dence is "not taught. by segmenting and^ subsequefitly synthesizing 
phonemes in what has been called the systematic phonics approach. 
Insteaid, only whole words are used from the very beginning.' The 
progressibn in Cask conplexity is from short words with completely 
regular spel/lings in which each letter has only one phonemic value 
1(1. e.\ g^et, 2^0 1, gun» but not ^em) to more complex reading • tasks , 
with the complexities grouped according to their spelling char- 
Acteristics. Only in part four of »tfh.e five-part jprpgram 
^inany irregularities introduced. By this time the child is a 
veteran at handling the code. ' 

A potential difficulty in the Bloomfield's linguistic ap- 
'proach is that it is apparently difficult to get children to 
induce the sound values of letters. Nearly everyone who has 
modeled a reading program o\ Bloomfield has introduced some 
form o£ single-letter sound analysis. Given this additional , 
prpmpting, the Bloomfield system seems to be an outstanding ex- 
ample of progression wWSSTT^aaintains the desired behavior thoughout. 

The dir^t experimental data available on Bloomfield' s ap- 
proach is in thex^form of a comparison of a linguistic program 
Cet's Read ), a modified linguistic program < Structural Reading 
Series) and a basal reader ( Ginn Basic Reading Series ) by Sheldon, 

^^^^^^^^^^ 

Nichols -and LaShinger (Note 2)/. While all three programs taught 
well and the differences in test results were minimal, the lin- 
guisCic approach did yield better performance on ^the Cilroofe Oral 
Reading Test, and the linguistic and modified linguistic groups 
"were better than the basal in the. Stanford Test subtests on word 
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meaning ' and spelling. Unfortunately exp-erimcnts which would , . 
directly show theeffect of progression along relevant target be- 
haviors .in 'the , context of reading programs haveyet to be done!-. 

A' -simple ba'sic cotlcepC from, the experimental analysis of be- 
havior--che concept of concingency--has been sho;^ to have im- 
portanc implications for 'c;lassroop teaching' practices , curriculum 
* development, and for the highly iris trysen ted ptoducts pf educa- 
tioftal technology. 'For' each, the failure to provide a -con tin.- ♦ 
gent relationship betvefen the given reading' skill -and student 
, success In performing the exercj.se can* lead to repeated apparent 

^ ^ - • 

success without the student •performing the skill at all. 

Frequently, errorless prbgressipns first establish heavily 
cue^^^r 'prompted behaviors that are dif fererit ^n kind ftoiii the- 
^desired teroinal behavior. The cues or prompts are then gradually 
faded. . Alternatively, a progression in complexity along the tar- 
geted behavior can- be designed." Approaches ta initial reading 

N * 

differ principally in the nature of the progression used. The 
color coding of different sounds 'is an extreme example of .fading 
<m an irrelevant; dimension, the Bloorafield linguistic approach 
a clear example of using almost exclusively the target behavior. 
• • The modified alphabet approach is intermediate between these. 

Basic research on errorless learning indicates that progression in 
the target behavior is usually the roost effective approach. Hence, 
. the basic research on erroless learning provides a framework 
for an informed Judgment on the relative merits of the several ap- 
preaches to beginning reading, and guidance for future develop- 
O sent of initial reading. material. 

ERIC . . 25 
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That the afheof etical, diescriptiVe approach of , the science 
of behavior should see easy application to reading instruction 
is hardly surprising. Skinner (1954) long ago palled attention 
to the implications of an experimental ^alysis of behavior for 
educational practice. With this approach basic worlc leads na- 
turally to application in practice, and experience in practice 
leads equally naturally to basic analytic research. Indeed, I 
have shown elsewhere (Holland, .1976) that basic work in errorless 
discrimination learning received' its first impetus from common 
practice xn the early days of pro'grammed instruction. 

The ease of application of the experimental analysis of 
behavior contrasts markedly with the generally meager practical' 
yield of' theory-^oriented research. This contrast, is a direct 
result of the difference iii objectives and methods J5f the two 
types of research. TheoryL as the term is used here, is an ex- 
planation of observed event-s by events on a different leve^^ of 
analysis. Commonly, errors or latency of responses are the data 
explaiiied by theories involving physiological or mental ^events . 
These theoretical , entities ^^rpically are the principal object of 
rtudy for the theorist, thus cognitive theorists might be ptudy- 
iiig ••miemory stores'' and the "accessing of memory**. To do this' 
th6y may measure latencies in i;eading words as an indirect indice 
of the non-hehavioral entity which is the^ object of study. A 
systematic underst>anding of reading or even of latencies in read- 
ing words, is not the direct object of the research. Application, 
if It is to ever occur, must avalt the .eventual completiort and 
varlftcation of the theory. 

26 
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In contrast, the analysis of behavior determines controlling 
relationships on ^the behavioral! level. ^ The "pure*' ' laboratory 
stydy may use arbitrary stimuli and the complexity of the world 
of practice may be reduced for analysis, but the laboratory and 
practical setting are not different in kind. Errorless learning* 
is the same phenomenon whether seen in reading or in arbitrarily 
chosen laboratory materials the experimental "artaiysis of be- 
havior ''applied vs. pure" research distinction disap^ars., 
A thorough-going experimental'- analysis >of reading instruction 
could improve our understanding of reading and solve many of the 
problems^ of reading instructrfTon. p 



r 
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Figure Captions / . 

Figure 1. Size and Luminance of S , S' and Probe 
Stimuli. ' 

- ' <• 
Figure 2. Performance of five subjects given four size 

discrimination problems in the Sequence CCCG. Each problem 

had a 50- trial pirogranped series, a lO-trial' criterion',, and 

* V 

5 probe s.ets. For the p^rogramed series and the criterion, 
each trial moves the data line one step to the right, each 
error ful trial also moves the line one step upward. Perfor- ' 
nance -on probe sets is coded as n, b, s_, d. The probe key 
identifies the probe^esponding* and the indicated- stimulus 
control for eaclf, code lett^. ' 

Figure 3. Performance of five subjects given four size 
discrimination problems in the Sequence ABCC. Each problem 
ha^a 50-trial prograisaed .series , a 10-trial criterion. -'and 
5 probe sets. For the programmed series and the criterion, 
each trial moves. the data line one step to the right, each 
errorfi^ .ttial also moves the line one step xipward. Perfbnnance 
tei probe sets is''coded as n, b, s, d. The probe key identifies, 
the probe r^spon^ing and the, indicated stiaulus control for 
each code letter. ' ' ^ 

Figiire A. Sir «J6a*s Pitman's Initial Teaching Alphabet, 
Hote . From the book Initial Teaching Alphabet by Sr. James Pitman 
C<^yright^,1973 by Pitman Publishing Corp. Reprinted by permis- 
sion of Pitm^ Publishing Corp..'^"' - -.--y^ ^ 
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29- 



Analysis of Behavior in Readir^ Ins true tic 



746 



References 



Blqbmf ield, L/, ^& Bamhart, C. Let*s read: A linguistic 

^ • approac h. Detroit: Wayne State University Press, 196J.\ 

Chalif J. - Learning to read: The great debate . New York: 
' »■# 

McGraw-Hill. 1967. " 
•Dor^n, M.-J. ■ Control by stir.ulus featur^es during^. fading . Un- 
published doctoral, dissertation, University of Pittsburgh, 
1975. 

Downing, J. A. The i.t.a (initial teaching alphabet) reiading ex- 

perijnent. The Reading Tteacher . 1964a, 18; 105-109. 

Downing, J. A. " ^The 1*. t.a. reading" experin:ent : Three lectures 

• on the research in infant schools vith Sir James Pitrsan^s 

. Initial teaching alphabet , London: Evans- Brothers , Ltd., 

W64b. * 

Holland, ^. G. Reflections on the beginnings of behavior analysis 

» » * 

in instruction. - In L. E. Fralcy and' E. A. Vargas. Proceed-^ 



ings of the :Third' National Conference on Behavior Research . 



ERIC 



30 



Analysis of Behavior -in Reading Instruccio 

747 



7. 



and Tegtinolo.^y in Higher- Education , Atlantic Ga. : Georgia 
State University, 1976. 
riblt, J. How children fail . New York: Delta Publishing Con- 

• . ; ' ■ ■ . * ■ ' . 

pany, 1964. - . ' 

iCj^ldergaard, P. M. , Frankenstein, R. , & Glaser, R. Stepping -Stones 

to Reajding: Exoerinental Edition . New Cen'tury/Appleton- 

Century-Crofts, Inc., 1969. 
Moore, 0. K., & Anderson, A. R. - Early reading and* writing . Pitts-* 

^ burgh: Basic Education 1960. SixtJ^en-nillimeter color and 

i ' ^ ' * • 

-sound motion picture. 

• • 

Hcvin, J. A.- Stimulus control. In J. A. Nevin & G. S% Reynolds 
(Ed%.).» The studv o'f behavior;* Learning motivation aAd in - 
stinct . Glenview, Ill.:^Scotti Forestnan, 1973. 

Pfuhgsc, 0. Clever Hans . New York: Henry HoXt and^ Company, 

1911. . K 

?opp, H. M. Test "project for the LRDC beginning reading program 
"Stepping Stciftcs to Reading." Pittsburgh; University of 



^ Analysis- of H/ehavior ! in Reading Instruction 

' 74t" • . 



, Pittsburgh, Learning Research and. Development Center, 1972. 
(Publication 1972/15> 
Vichardson, E. , & McSweeney, An analysis .of the E.R.E. "Talk- 



iBg Typewriter" as a device for teaching beginning reading 

« ^ — _ 

skills. Educational Technology . 1970, 10(2). 81-88. 



Sldman, M.-, & Stoddard, L. T. The effectiveness of fading in 

progrananing. a simultaneous form discrimination for, retarded 
. children. Journal of the Experimental Analysis of Behavior ; 

if 

1967. 10. ^-13. 

Skinner, B. F. The science of learning and the art of teaching. 

Harvard Educational Revle^^ 19^4, 24, 86-97. 
Terrace H. S. Discrimination learning vd.th and without "errors." 

J<wmal of 'the Experimental Analysis of Behavior ,. 1963, 6, 
• 1-27. 

Touchette. P. E. The effects of graduated stimulus change on the 
acquisition of a simple discrimination in' severely retarded 
• boys. Journal of ' the Experimental Analysis of. Behavior . 1968, 

32 



April 713--P.M. ■ , ' 749 

OPEN DISCUSSION OF HOLLAND PRESENTATION " 



98UI: I would like to call your attention t(5 soae- reaearcb going on at 
Rockefeller University by Aay McDermott, vho is doing studies of video tapes of 
reading classes. He has determined- that one of the sajor distinctions between 
tbe goq||i read^^ group and the poor reading group is the fact that the children 
in tbJ good reading group are, unconsciously, telling the teacher vho to call on 
next* In other words, they sees to be controlling the behavior of the teacher 
through their body aoveaents. 

r 

r 

SnCflT: Jia, regarding, t^e ITi, I frequently found that the criticisa was that 
even though initially it aight^ hare been a sore rapidly effective decoding 
'prograa, three or four years later it &ade no difference. Do those tests that 
COM. three or four years later fo€us acre on craprebension than on decoding, and 
is ibere any reason to think that if it took one year to teach decoding by one 
prograB, and a half a year by tbe o^her, and ifecoaprehension testa given three 



s Ifter indicate that decoding has been learned under either one, irould ^you 
^l]N*eject tbe faster decoding prograa? 

•• V- 

BOLLAID: I am talldog about tb? iMediate effect. ^ 



SnCBT: But I aean should we cboose-a^ecodiog prograa because it is fast? Bow 
can deeoding effect caa|»rehension three years later, unleas coaprehension itself 
la a oM b ow taught, too. 

\ 

ULLUD: Weaker reooeatad that hia ooaaents be deleted. 
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STICHT: Sooetlaes I have seen wr4.te-ups about the ITA that say' it's rejected 
because although it enables people to learn decodir^ faster, three year3 down th^ 
roAd there is no difference In the children. 

But why would you expect there to be a difference in children, three years 
lafeir, if they have, by then, all learned to decode? Why would anybody look for 
a difference then in a comprehension task? 

f ... 

HCHJJUn): Speaker requested that his ccou&ents be deleted. 
STICHT: I don't either. 

' ' ' y 

BOLLAND: Speaker requested that his coeoBents be deleted. 

SAMJELS: In regard to the warning you shared with the ^roup about using color 
codlAg as an aid ^to reading, I agree that the problea is one of transfer of 
•tiaulus control froa the color to fors and shape^* The color is actually used as 
a prospt to e^cit the response, ^nd the student is supposed to focus attention 
^oo the vi^nxal characteristics of the word or letter. An ezperiaent we did at 
mnBeeota bom years ago points out the problau. There was a very slaple task. 
He gave college students a paired associate list to*le|Lm. The paired asflpciate 
liet bed a high degi^ of visual stlmAus similarity , and the subjects ia^ to 
book up words to the {minted stlsuli. One stimlue w<s printed inured; and all 
of the . other etisuli were ;»*inted in black, but the shapes of the stisuli were 
dailar. Ve told the eti^ents to ignore the color and to focus attention on 
itepe* taring the * training ptuee, we always got the correct response to tbe 
etiaaloe in red, but^ oo transfer, we ^'iainated the color, and even though tte 
•ub^ete got .r^ated uarnlogs and repei^ trials, wbraever tbe transfer phase 
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occurred and the color was eliainated, ve got no response. It is -obvious that 

tbe college students were unable to ignore the patent coifcr eye to 'attend to 
shape. 



BWiAND: Tbey were worse off, really. 



SAMDELS: Oh, yes, on tbe transfer task, tbey were worse off. It points up t^e 
^roblea with these prograas that have color aid^^. Ibe studenV-keeps on looking 
at the irreldsrant color dimension, and never -focusses on the fora, which is the 
relevant cue for the task of reading. 

HOLLAHD: I Introduced Doran's study by talking about the selective attention 
literature. lou are, correctly, carrying tbe analysis a st^p further than ny 
paper did. Tr||.niig on a single coaponent of a coBpound stiaulus will jsake 
acquisition aore dl^fficult for the other coaponent. Extensive prltrainiqg with 
an irrelevant cue retards learning tbe crlterial task. Sose fading sequences do 
Just that. It's not slaply that they do no good, they mkj actually do har». 

BiTEHAM: Jay, oo tbe saae pointy is it important to distinguish, in discussion 
of tbe use of color, tbe way it's eononly done Trcm the way it's done^ in ' those 



few prograas that aerely use color as a cue to say tbe word? 



SiMIBLS: I think you have tbe saae problem. If tbe student has a potent cue to 
QM for tb6 correct i^esponse, tbe ^incflple of least *Cfort operates; tbe 
studeot will that cue which aost easily elicits tbe correct ' response; in* 
^» It's color. But irf r^al r^ii«, there are no colors. So at tbe 

transfer phase in r^al reading when tbe polor cm is reaoved, you are worse off. 
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aod I think tbat*s the ^po lot that Too vu making. 

Do you want to have rapid initial learning, but poor transfer, or would you 
rather trade tha^ of f fo» a little slower initial training, but good transfer? 



SndCT: That's not exactly what I had in mind, but it's close J What I had in 
mind is this: Soaetijaes we hear a lot about differant ways of teaching decoding 
and different approaches- One of those' was the ITA approach, for which you gave 
a nice theoretical rationale for why it ought to work. One criterion you might 
evaluate a program by is how rapidly it brings about the same effect that another 
approach will bring 'aSout/ Mow, the point I want to get to is tha^ we have to 
have so*e criteria for sele^jting approaches. Rate, that is, how quickly it 
achieves it might be one of the deciding f^atcrs. 8ut if we are going to wait 
□Qtil three or four yeaS*s later, and t^n say, "Hell, children who used ITA 
learned to decode faster than did the other children, but three or four years 
later the effects washed out^* I want to know what i^sbed out? Hay be using one/ 
kind of model, ypu cculd say that if you had given the person the ability to 
*umlock tbe kay" to that spoken language^ that if they couldn't speak Jtoo well or 
co«^eh*nd spoken language too well, haven't gotten tbe "key" real fast, wouldn't 
■aloe any dlffermce three years later, if they still didn't build, and drill 
bsmvilj OQ that. Tou eixl up with a normal distributioo again three years later. 



BOLLilD:. Spsmkmr requested that hift eonnlte be deleted. 

SmS: I get tbs Impr^ion when you are talking about this otb«lr paper that 
you tsod to twfw this natural contlogeocy. Could you give us an id^a of what 
tbmt paper yoold be like? \ 
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HOLUHD: Speaker requested that his comments be deleted. 

GOODMAN: I aa interested in your relating either your task or your- methodology 
to soQe theory. of language development, for instance, Skinner's verbal learning 
theory. 

BOLLIMD: That's a large order for a brief discussion. 

/ 



GOODMAJI: Can I rephrase it then? Is there anything special about language or 
verbal learning that make^ the kinds of things you have been talking about more 
or less appropriate,- or is that Just like all» other kinds of learning. " 

■- ^ 

HOLLAHD: Lpangiage behavior has the ease basis as other behaviors including 
reading. Verbal behavior is set apart only in that it involves a reinforcing 
lity. 



POSIER: This evaluation of ITi is a good place for analyses. ^Codin^ ia really 
quite important, because if you look for the visual to phonetic decoding, ITA 
looks like^a good thing to do, but if you place stress on the orthography, 
particularly as Massai^ and Venezky did, and particularly if yoii think that 
getting^ good orthographic chimk depends, in part, on visual faailiarity, tten 
saybe Tty is really a quite disastrous thing t6 do, even for the purpose, of 
deoodiog. 4 

BOUJUn): Good polfit. 



CSALL: I think at the present tiae the daU sbov that ITA has more probl»s for 

■37 . , • 



• • • 
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spelling than for reading*. - f 



BATEHAN: Hould you clarify or specify the objective which you think 
.Blooafield-Barnhart Is a good way to get to? v 

HOLLIND: Getting ^dds to have the right Idnd of word attack. 

BATEMAH: Speaker requested that her comments be del-cted, 

BOLUHD: Okay, When the child is through Bloomfield and Earnhart, the child can 
read Just about any word that he -can .understand, 

BATEMAN: In your paper do you have any citatiohs to data for that? 

HOLLAMD: I base this on having used the material to teach two children to Pead. 
The effectiveness data I cite in the paper are free Sheldon, Ichols, and 
Lashinger, (But note the qualification I made regarding tiie difficulty in 
getting children to induce sound values.) 

r 

BATBIAI: Would you modify the methodology? I realize the matjtrials are well 
programmed, l?ut did you do what the little front part says to do? 

BOULAID: More or less. The., front part 40ems to talk as if you have to move much 
slovfr than I think is desirable^ It seemed to «e going fast is the important 

» * ' 

USncC: In wj mmorj of Blooafield-Barnhart , all of the concerns that Beck and 

- ,38 
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'Block raised last night ^bout the Palo *lto sequence .lould holdr it would 
Interfere with the ^sldllsl of scanning ahead' to figure out what the graphemic 
context wast and also if would probably provide relatively little natural 
reinforiement for a long time. 

HOLLAND: ^Speaker requested that his conaents'be deleted. 

RESMICK: And the talking typewriter? • 

HOLLAND: Speaker requested that bis ccxmcents be deleted. 

— i « 

« 

AKUELS: Thid morning Barbara Bateman was talking about the iaportance of having 
the teacher point out the^^re^ant dimensiofis of, let's say, letters. How are 
i, Ji and i different? They are visually similar,, but ypu have to see then in 
relation to each otb^r. Gibson points out that distinctive features, are always, 
^relational and have to be seen that way, 

low, earlier you said that Skinner would recoooend that when you teach a 
(StU^ to recognize letters, you might want to have ap errorless discrimination 
pattern. Veil, that would almost potni to the opposite set of letters^ 

Per example, if you never wanted a child to coofuse Ji with another letter, 
you would put i) «nd X next to one another. It would be very easy to discriminate 
one flrcm the other. 

• • * * * . • 

Bow would you devise a program which Hiould teach a child what the 
diatiootivt features of lettars such as Jtt, il, ji and-ji, lower case, or lower case 
ilf Jit. X and A? Tbey bai^e similar features; they are related to one another. 
Bow would yoii deviae a program that would teach distioctive features, so that the 
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Child could rapidly identify, one letter and not mix it up with another? 



HOU-AHD: It happens that I have collaborated with Sid Bijou many years ago on a 
teaching machine program which established Just such a sldll. We weren't working 
on letters of the alphabet at all. Rather we were attempting to establish a 
basic aptitude (we might c^l them "new aptitudes" at LRDC today). We were 
teaching the space factK)r— one of Thurstone's primary mental abilities. We used 
a gradual progression that started very close to your 1=1. The children mat<?hed 
forms, at first with very dissimilar forms, and later^ with a sample and five 
matching stimuli with four of them reflections of mirror images of the sample, 
and. another, one , "the correct alternative, was simply a rotation of the sample. 
The problem was for the child to find the rotated sample and reject the mirro/ 
iaages. It*s a difficult U?k, but>with a proper progression they were able to 
do it. Then, as a tour de force, we used a transfer test, in> which we used 
letter forms such as and so forth. The transfer was very good. 

' It did involve an errorless progression that went froQ easy to .difficult. 

SIMUELS: Would you want to train on nonsense figures or directly on the letters 
of the alphabet? • ^ 

HCLUU): If ve had been prlaarily interested in the alphabet, wtf^ would have been 
trained on the alphabet; biit we weren't. ' 

(a«ASEB: I aa not a^Ure the message, Jia, that you uaot us to take booe, about 
iib#tb#r or not fading, at tragpifer of s^ulus control through fading, is 
iB the design of Inatruction in reading or not. 



- ^ ' 
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HOLUHD: Avoid fadiijg on an irrelevant dimension even at high cost. If it :^n»t 

.be avpided, use the irrelevant ^iaension early, get rid of it as fast as 

possible, and make the target dimension as prominent as ppssibLB early in 
training , 



PE8FETTI: Speaker requested thai "his comments be deleted. 

\ 

■ ■ v ■ " ■ , 

HOLUHD: I wouldn't think so. That's very much a part of reading, you wouldn't 
nant to avoid it. ' * ' ' 

/ 

♦ s * 

PERFETTI: To take it a step further, is there any point In the "development of 
reading that you want to worry about?^ 



HOLLAMD: Speaker requested thath^s comments be deleted. 



1 



PBRPBTTI: Ho, na, I will try agiin. .There is one analysis of reading lAich is 
under the coptrol of something other than form; it id analogous to your analysis 
of poorly engineered prograaa. That is to say, that in soae sense those stiaulus 
Cactors—if we want to call tb^a that—are not going to transfer necessarily to 
tbe kinds of stitfulus- controls that most people have In aind irticn they say 
•oaeooe can decode. How, I onJ.y wanted to get you to say whether you tboi«ht 
there was scae point at which it aade ^nse not to worry about tha't; wb(Btber in 
general you could tell, in looking at a child •8'-f«ading behavior when- he was 
uaiiag Blscues in your sehse, as coopered to the sense in which he is really doing 

• ' . • ' 

tbii^CseW^^iiid a^antagm in tb« reading situitloa. 



4 

0 ' ♦ t 

BOLLilD: If I uidi^stand, you ar* askiog whether a child, who. becatise of 
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ccHiteztt says "^>" instead of..J^wn," is using Discues* 

PERFETTI: Let*8 take a definite anticle example that cooes ouU. That's one 
extreae* Suppose be says,, "Jinmy caught the bus/ instead of "caught a bus*" 
That is something most of us would think probably is not worth correcting » sinc^ 
be. is on the right track.. -There are other kinds of miscu^s which would be 
fartheKoff. My problem is seeing a stimulus control analysis^mappii^ onto that 
type of behavior observation^ thinking about what use to make of it. ^ 



HOLLAND:. If you viewed Veading as being totally and exclusively decoding, I 
ffjess you might worry about that, but I don't^ know anybody that believes that.- 

PERFETTI: No, the examples get more interesting. The example is, "He caught the 
bus," instead of ."caught the train." Some people would say that l^s not so far 
off. • • ' , 

BCXXAKp: Again, if your focus is entirely oq decoding, I think you would correct 
hla. ^ 



I: But that is not a decodii^ eaphaflfis, Jim. That is an emphasis on 
. There is a difference in meaning* betweea "He caught the bus" and "He 
oaugfat tb« train." Tbey Just happen to Hl¥e comparable messages in some context. 



9ISIIICC: la your question: Should we always be'aeefcing errorless learning, or 
oloM to •rrorlemr learning, or are there times uhem the ^errors are fimctional? 
Or am I onersiaplifyiog? 




42 
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PERFETti: No, it iS much simpler. It is just a question of trying to decide 
VbeOy if you are going to use stimulus control language, you talk about behaviors 
co^ec(ed with the print on the page, soase reading behaviors are going to look 
pretty far off base, they are attached to the wrong stimulus conditions. The 
fading problems that you have pointed to have,# perhaps, \ been built into the 
instructional program too severely, I am simply asking whether you have any 
further insights into this problan that exist in so many other forms, How^do you 
know when to worry about it apd when not to worry about it? 

♦ % 

HOLLAND: The problem I0 in the specification of the tax^get behavior. ' I don't 
think everybody's definition of reading would include worrying abou^ contextual 
misreadings of occasional sorts, but I suspect that such overconcern would result 
in a poor quality of reading — slower and more ponderous reading. 

PERFETTI: . Presimably that's part of the answer, I mean, the history of the 
overall reading behavior is a clue, 

END SESSION % 
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